esp@cenet document view 



1/1 ^— i> 



CLOCK CHANGEOVER DEVICE 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 
- international: 

- european: 
Application number: 

Priority number(s): 



JP2000031952 
2000-01-28 
TAKAMI MASAYUKI 
TOSHIBA CORP 

H04L7/02; H03L7/107; H04J3/00; H04J3/06 
JP19990022370 19990129 



Abstract of JP2000031952 
PROBLEM TO BE SOLVED: To provide a 
clock changeover device that can suppress a 
phase fluctuation amount with respect to a 
time interval without sacrificing a phase 
response characteristic. 
SOLUTION: In the case of switching a clock, a 
hold-over circuit 16 first holds a clock output 
signal 24 just before the switching and 
switches a reference clock 6 into a new 
reference clock after that. The hold-over state 
is released and a re-synchronization process 
is entered after by short-circuiting an 
operational amplifier feedback resistor 14 in 
this state to decrease a loop gain of a loop 
filter 100. In the re-synchronization process, a 
delay section 200 is used to restore the loop 
gain of the loop filter 100 in a timing when a 
phase of the clock output signal is just close to 
a phase of the new reference clock. 
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$ < ft£0$*X£T-8£*7t£-y-3&©t bfeo 

[0 0 2 7 ] ^©.t^lc Uti, {4ffli|RmiT-©B$Fa1li 
glfH^ ±S3G. 8 1 3 gfjStCr&o fc*>fe*> T-© 
fuffi^b £ H^T £ - £: A'T- # § . 

[0 0 2 8] ££Sg4©:£i?6n£T-(± ±83SB1, 3§2© 

? □ «j/*{i^A>6—o©* □ f ^fs^-SriStRUT, Cft 

S i: x hmSS^ p * £ Him S ft S * a •> 

^<i*§A s #;L£>ftv c©#x?>ftfcHuS3S*^ o >y ^ff 

i:^ #x.e>ft-l)3iiJWI^-©b-<^tcrcr>bfe)l^©#6JS 

fi^&m^-rs^is^stx Hu!3***D ■vi'ft^iifj 

SK^Rl^RJtfeft^JfflKs^^^ISi:^ huI3^d-v^5I 
JR^atiSS*^ □ v ^{I^-©W#©^SA s ^bfci^ 
^IC buI3* p * ^ilJR^MSi-Si?^ p v 9{&^(DWW 
SffbtSKtW^SJ:, c©^©tc«tSfIH3^D 
i>M1R^$k(D&i£* p y ^fs9©«I#i:|p]^F^Htii3$iJffli 

^b^-frs Hul3*Dy*{s^t#¥fS*»e.iSai^ftS*iP 
^ p y * ff^ i: fil3|g}SfI^ i: ©fiMB 8 6 ft 
fc<B«t fe'J^ < ft-pfeB$.^T-Hui3$iJWi^^fi£^l9!© 
B#^« $r buI3«J#hu ©(fi ^ Mi" B#^»»J jW^-a t £ HfiB 

[0 0 2 9] CCA^ftiStiott, ««f*S©^ 
ffllci *)V)W&<D&m?o -vi7©{4ffltt^{c:Si&-B- 
fx ^— ;i/ H^A'MMWtC^fcftSo 

<t 0 *>'h£ < ftofcn#.^T-{4^$W^fS©a#^S(A'Jcic 
K-l> <fc-5tCftoT<^£o iot, G. 8 1 3ftb^t*J^ 
T *«> e> ft-C ^ 5 SHar S'i: A s t- § 

[0 0 3 0] 

[ftWcomMWm] WT, 0®^#SU-r^f6iif3©1ll 

(^lcoll^i) ginix *»W©SB i ©HSfiJfJSK 
f^t^s i7 d -v ^w#^®©fi'5B)tS:^i"ias§7'p y fiat- 

EIl©*D<y^«j^Stix ^gPA>e>(ft^^ft?> 
±^^©»i^^ P 7? 1> £fcliiiJ&if£©Bi£? □ 9 

2 a *» x ^ rtifr— * * fti'iffl sc 4 ©ftiijsfl tc m-5 § iiw 

tel¥§3T-iMtRUTcn^a^^P -v f 6 i:t^. L 
T> d ©Si^ * P >v 9 6 (' IBGIW Ufc >? o «y f u4i±/fl% 2 



(7) 



20 0-0-31952 



4 untmttK&mmams (vcxo) 1 7 tc^ts 

t±i 3 d.i:T% ? a v#<DW&Zft o *>©T-2d£><, 
[0 0 3 1] *Dy*UJ;to{I^2 
MUts Cft£#JI](5]SSl 8£^UTSi*S?D-y? 6 
t«CPLL (Phase Lock Loop ) ®S§£fii!fiK-f 

7 tc a^j u * offifflttK t «t x m h ft s (fcffl 

x., ccd;l-7-7^ 1 0 0©lHa£«Ef&JW#6ifiS 
1 7 (DMWm*5ttZ>ztX-. 6£|H]»JL 
tz9 a* 9 Ultimo 2 4£f»SJ:5lCfcoT^4. 
[0 0 3 2] (4tlJt«t8 7 icii, p y * 6 

[H)S§18©ai^ «i<SJt«tfflfa^8) tfii'HS. -© 
(4tlhb«tS7©t±S^H:, 1 0 OiCT, ffi 

tr[ii9 4 : 5«tU c 3>7 ; >-9- 1 l^e^'S^HKlCt*)^ 

xmwmmfs i^r^ryr) l 2 (clefts,, 

[0 0 3-3] COSSJItitligl 2©Hi*ttx 
$*XT*'<7 , >7'<»a«tn;Sl 4, 1 3 &1t UTfl'J#ii 
JJitfiD, ffimn 1 0 ii<fc V^-^T > r^tjgJfitfLis 1 
4, 1 3©ffiinfiiJC«fc!?/g£ 7"#Jf#fca^50T, 
gip^ d y ^ 6 ©tetg tt$£Mf*§ 8 ©fjiffl (r «t 

[0 0 3 4] CCf, »JWffl5 4ttt«jLa¥«Hel!S*fif* 
T&-2>S6fl]fflfl*§Kf&ttigfl4 a, 4b£(iI;U £#ffc© 
mm? a v 9 1 * fcfcil'J^tfc©**?* n f * 2 tcp*g* s 

[0035] t:5t\ *nmzmx-&)i'-77 4 

1 0 0 0DtB±;$r. ;u H;*"— M— UES 1 6 LX M 

h'^" — — [hISS 1 6 t LTtix IHt^L A*»£ft 

ttJU^tiatSU ^SfS*>^©$iJ»lc«fc tUBtS^TCClBtt 
$ ft fe tff « & m 0 f±i L T C ft £ D / A 3 > > < - * t I i (J 

T-j-nvg&isxmti-rzJi^iz Ltt.©A s ^if eft 

& o 

[0 0 3 6] -Tfet)*,, K;t-M— @SS 1 6 tt, 

CSog, K*w*-ttfl^»S£ftfcRffl|tcji: 

[ 0 0 3 7 ] *fc**JI6»»Tftt, 1 2 (D» 



[0038] zbizfrmmMmT-te, mm?$2 0 osrss 

it, K*— *JWfS^2 0£C<£>ii 5*35 2 0 0 

C J: DiIi£LT, «W«*tt*W»W»«9 19i:lT 
7 *y^l 5 C 6 ± -5 UT t> % . S3E 
35 2 0 0(i, *-;H**-^<-»lW«9 2 OcD^fl-^ 
&{I^®5i0£S2 1 T*MiSLT, * ?>t:c:©«iS<S ^ 2 
2£AND[p]g§2 3t4it*HI/ K*— ftJfWffi ^ 
2 0 fc©AND£»oT«»«J#e^ 1 9 ^^^t>CDT" 
fe^o &*3, *rbtiANDIIlB2 3S»lt***tta 

9 i: LTfeg^c 

[0 0 3 9] ST, ±8B«*K*5ttS*D**ffl#«R 

ntJSDT#JWS»4tt*— ;i K^-M-©JSPfl-^2 0$: 
T^r^L^-r^o cco^h — )V Y*$r — — f&Jffilfl;^ 2 
0$r§(tfe^-;i/K^-^*-[l£Sl 6 (Hll) fet. ifi*> 

[0 0 4 0] *fc, ^JSPa5 4{iB#giJt 1 KfcM^TipJWa 

[ 0 0 4 1 ] ccd^-;u -K*-^— tt«©*«+t:,-fH 
ffll^S 4 ttiBIRlHlES 3t>Dy> StRffl Wfs ^ 5 & * i , 

Sip^p 2«ciffl#5. ZOltyWol&J I I 
TU-TU6G. 8 13Cl«o£, «H«K»-r Sffiffi* 
i&fi* s 0 2 0 OiSg!f*](:]K£ 5 «t -5 ^T^I5^ LT^d 

<o 

[0042] mn ifre,ri ^iiut^^jt 

2T-«i. #JWS5 4«cj:0*-;i, Ft-A'-Wif 2 0 

?§2 i iz&tt&mmmT 2rzimmLtz^mt 3 

[0 0 4 3] ^©«t^&©JWiafi(C*S»S^D.y«7|ti* 
(S^2 4©fflffl»b©«^ftBI3(C5%t i . (U3{C^^ 




(8) 



<t> 2 it, >7U vl&im^ 2 4 fcttBI*ifc© 

taft^-r . 

[0 0 4 4] ±*Mfc©s¥fP'i'* itc»tF#&£i-5 
ay?Bitim^2 4©{atiii<z5 1 frzm^frizrti-c^ 

<» 5?)Ihs *-;u Ktf— ©ifftttjfcDTcwXbS 
(iti^-T5* s s fe<IT-t)S)§G. 8 1 3 ft?Mfc-f$Bia 
lcXH:ft§g«)T£>< = 

[0 0 4 5] ccHr 1 AMiSSI-Si:*— ;u K*— 
* 1 0 0©;u-r#iJ»H:8tt:«v^J8t«iee)ix-c*> 

|J % d©<&lVU— Xifijff ft&oTi'J^©*^ □ 
2^©g|a]JSfc§fIJCA.S. C©Bl5]»JiIfIT-{;±, * P 

t&tim^ 2 4 ©fitful m&M(Dmm? 0*22 ©<a 

tltf 2{o[pIttTtiaUoo»9>o < <0 i:J|XsftL,Tl*<o 
[0 0 4 6] C©-£fb©{±73(i> ^-77^^* 1 0 0 

7 > r»»ffi!fi;S 13, 14 ©ffitr[(S©i§^tC ft Pjf # 

^^Tvrwaittttsi 4©»cMa#;*:g*-rgiiHU «j 

ggl 4©i£tr[fI/!> s 'jM?-f ^ftfcfs W»*©*iJ»tt^*^ 

{5^iit*©tt73* s k<^ | j-r?2»<, 
t% ^-^Tv^jiffiiAgs 1 3 , 1 4<Dmm.*m.mz 

»S£UT, tiffl^bcaKtfG. 8 1 ZWi^XW^ti 
[0 0 4 7] £T, B#£ijt 2*»e>T 2#iiilil-f ?>£: (B§ 

sjt 3) , ^-77-f 1 0 ooDv—ymmftTziDM 

a*J&«f«rit €r *. "3 T »J*tt©ffi* 7 D 'V 7 2 ©{3ffl 0 
2lCl|xm-f£o A»< LT, aig*P-y*©«J#* $ 5S7 
U fHfc&flMB ^2©7ff^ LBTjfs^ 2 4 A»^g|JCHi 

[0 0 4 8] ZCDtZ. ^*>{C^S&L.Tl^a^o 
tB73fI^2 4©(4ffl* s , Srfcft&titf 2££-3l'fclftm 

ft^tcgi-f .toic-f g. 8 1 3®% 

*5ttfTfe5. *HSEffi®T-(is r2£^#)!5lELT 

*>< CtT, T/tav^i' ^ y7xmm*n,izmt&r> 

\z bt^5. 

[0 0 4 9] oJf)> B|SJHB«fitClStt5*n-y*tB*l 
fa^ 2 4 ©(ftffl*s«J3#«©«f fcJ5effiffl{cii£r3 <7-f i> 
^{i. MrtttfjK-iSlcfcg-stt-r-efefc. ^CT% c© 
J;-5&*-r S. ^yft-^tosRtoTJJt* (f ^j@i£@S8 2 1 
©iiiiEfir 2 tc |^L,T*< cfc^ic1-?>o 

[0 0 5 0] C©Cfc*»e>, r2fflgftt-I!)f!i& 



^|bB 2 0 0-0 - 3 1 9 5 2 

p;*t1W > hCtCTf'Jf^ftTclCgl-f iotCL-T^SflK 
r2ftc2a<£t>£s< LT7D7^t'f >hA, C, Sfctt 
r2^S< LT*DX;iW > hD, ElZXm'ft&Tblzm 
tioCl/TtilO. C©cfcotCs r 2 ^SStCil^S 

-r?><t-5(3-rs©* s w* l<^t-&3-5. 
[0 0 5 1 ] ±itm.wx&i£&M<Dmm? a v 2 

1 *»6l"JSMi£©*i£*P y>7 2'N©i2J#ftfT-51§£fti& 

mtav? i --©ijiestf ^Jg^-tc-fe, ±iBfc(Bi«©^ 

[0 0 5 2] A> < LT#ffeMy&!B-CH:, P v * 6 

izx rota v zwm*£.m\z-&,^x. 

K^-— M-HSS 1 6i:il5igP2 0 0i:ft§S:l*T^ 

[0 0 5 3] $*»*»&«ffc$ftS«ip*ny*a>W«tc 
f^ciW#B#lc(i, ;u K^-— n— @g§ l6t;<tOSf 

^fli^o^ 6ftSfffcft»ifSd7P**tcWJ#&. 

tT/lz-r^-fM 1 0 0©;U— Xfijff Srte^tt^JC L 
fe©*,. *-;u #!SS:8¥P&bTB|3lJ8jSfIl;: 

[0054] f lt, ii}ige2 o ot,z , spi^iaa 

©£D ytr&±>m^2 4©eta* s Srfc^*iSS^u -y^© 
(Ht<ai-TJSi£<«i:o&^'r 5. >^T% 1 

o o<7>)i-7mm&5nzmz>£o<<z utus. 

[0 0 5 5] C©i^tC-r?>ii:-C% aipi7D<^^6A s 
rrfefc&tllcW!)#;boT*K ^ o ^tbTjff ^ 2 4© 

-M-»|»»©BPlwailtH:v BEt;i/— r*J»*»flS< 
ftoTHSCD^ ^7 P ^<7tH^<I^2 4©fiiffl(i<9)o < 
9fcWe&©{fc«tCJRsfcU-tfT<. ^UT, ^P>y^tB 
*<I^ 2 4 ©effl* s W#^©{ifB ci£ < «e o fe i: & (c ;u 
-7"*iJJf* s 7c©iS^tt^(cM5©t% «8*fl*J*fi*l©i|X 

m©<±7?(i tt & s it n if i) , «[ffl*<b« ft 

[0 0 5 6] tft.to*., ITU-TSi^G. 8 1 3A ! S 
*-f ?><£5& ^^a^,^|l§^^Ba-c*©^i^^ ; S^^ba(±'J^^ < . 
>c§*fSfflKfbtt'fl>-3< •? hn#RSft*MtTj fts^l^ft 
*fc b fe±T ^ □ >y ^ W^Fft tf -5 c i: # ajftg fc&s. 

[0 0 5 7] iif^D^fflWtCBLT, A^ 

B#©/J^$5&14ffi^i!j©^ft^^bLTOS©-C-, SDH 

© v ^ mti ft ^ x c t (otji t, >fsita ft h^t- 

15. 

[0 0 5 8 ] $ ?>{C, ^m^^T-(i>'U-'7-7 ^^10 




(9) 



d v*©{4W9>6ffc»r6»««ii6ft*<"e*^ raw 

[0 0 5 9] **MHB«t*l**^Dy^W#««t 

So 

[0 0 6 0] m4l^t7^y *s MRT I E^ftti: L 
T^UfetOtfi5T6S. (Sn C^t-iaMRTI 
Ehte^ (Maximum Relative Time Interval Error) 5: 
&tik?Zt>(DX-. m&(V&ffi) (DMX'^fcMT I E 
trab3Ri*S^Oo (MTIEi:tti57*7 : v^4 

jg£ffi«2ftT0 5^^£y\ Relatives 5 sg£tt£& 
^J:^T-fei>o ) I25fr£^J6<£?^ iSil&'gDh "J" 

i>o ^ft^UT, 122 0 (b) ©JSffl^iR* t). 

[ 0 0 6 1 ] (ft 2 ©*JEJK!B) 2 0) 

||JIUB!BS:EI6fe#RRLTKBB-r*. H6tl*5l^ 
TIH l iiH— (D&friiltm— ©ffiF^Sft UTtRU 

Dy^ffliSItt> 12 1 «C*5«t*iiSa52 0 OSrffiffll* 

[0 0 6 2] ±13» 1 OWBBJBt?tt, *iJ»«JSMS^ 1 

iE<aofc (fe4iWi«L<*ofc) ^>^S:«Wi 

[ 0 0 6 3] {4t!t&aiS5 3 0 0 (C*j^T(i. »*^D^ 
£ 6 Sr-f W<— * 6 7T£teLfc©*>iI5£fg : P6 2Tr 

lSB&6 6fc:*<o £<&AND[I]B&6 6©tii*7fcJu 
h 'J#a©D7 'J ^7D^7 (WTD-F Ffcg31") 
6 8, 6 9cDD«?K*ft*ft#;te>ft5o 
[ 0 0 6 4] D-FF6 8<Z)CK*8HPtCfcJ: x mmtoy 
^6* s 4x.e>tlSc *fe> D-FF69©CK«?C 
fcL WESR^ 6 2©ttJftft*caiS*-P 6 4Tr bC» 
iIi£Lfcff-s§- (iip>D«^6 05KS: (ra + rb) 

[ 0 0 6 5] D-FF 6 8, 6 9©Q/ttl* (QSfitB 
rt) 7 0, 7 1tt, tf-^ K*— >*-»]«l«*2 0 i:» 
i:NAND@fS7 2C4x.f)tll)c d <DN A N D @SS 7 



^Ln2 0 O-O - 3 1 9 5 2 

2<D\&t)l 3(±, RS7'J^77Dy7(WTRS-F 
Ft831-) 7 4CDR*B : Flc#*e>ixa. RS-F 
F 7 4<5DSiifij^C(£, rn-;i/ Ktf-^— f&JfflHi^" 2 0 # 
-^/L^ft. C0DRS-FF7 4 coffin ^f"Jffi53#fI^ 1 
9 t LT*>/*7^>f 1 cfc-5 (C UT^ 

[0 0 6 6] ±gB«JGRCi5^TtK (2 7<£>*^ A^* — 

h cavr <t -5 (c*j»gB4 a* □ y ?m^m&&t&-r £ £ 

£&?p&iTS 0 r 3 cD^IiicD^lcfiJff «J#fi^ 1 

[ 0 0 6 7 ] I2 8£4j, 06tCi5{tS&fI^CD^-f ^ > 
^§3iS^to 181:^1^, 6l±Sip*oy^. 6 1 
fctftif^D 6<DK«£x 6 3<±{f*f6 lcDr aii5£. 

6 5tefl^6 1(D (r a + r b) mm, 8 (£{ititfc$xffi 

[0 0 6 8] m9(Dt"( A^*-h£flH>THlCl¥U< 
StBi31-i)o 19C1d^T, 6 7 (iANDig&6 6cotti 
±K 7 0&D-F F 6 8©QKtefcB*K 71liD-FF 

[ 0 0 6 9] H 9 m8tt$mm^ 8 Steffi 

i&LT?f<o D-FF6 8, 6 9 ICHU ^ti^^fl^i: 

<D (ra + rb) jS£) #£mW£> ^n^n^^ti 

[0 0 7 0] cn?)CD&^CD^ D y>/(D3L*>±& t)x^ 
^T ; AND[lgg6 6 C0£±i^J 6 KD^m^\k\h~t ^> t. , \tL 

tBjaSiiilUfcWBItc, D-FF 6 90DQ^ei±1^7 1 

[ 0 0 7 1 ] -75", 160NAND OSS 7 2 iC^, ff ^ 

7 0, 7 l^J:t>"^-;u K*-^-&JWI^2 

8i'J8Pff^2 0^HTfeti(£\ oiD*--ll/K^-tt 
!S* s )l?R*$nTC^Si:#tCPgO, NANDmg§7 2(Dtti 
111 3ifiL£teZ>o 

[0 0 7 2] CCOt^s RS-FF74ttt^h?tlT 
«»W*WB*1 9tfHfc36c»), ^>A77>f^l5 

i^p^ tB*fa^ 2 4 0{4t@i£> K»©ift»JiS«1* 
tt$:toTS'J^»t^S*^D^^ 2 coffin 0 2^1|xmi- 




[0073] o*o±B«at*s^Ttt, mm&mm 

fc § K £ fix ^ £ t tR t> , f'J 
[0 0 7 4] ^©<t*5 ttSCktf, ;u-^Jf#S:7ti(c 
^©lRH^IIIPlWilS©ll*^ft* s *<bUfc»^Ct), * 

[0 0 7 5] tf-;i/K*w*-iMWft**iTl^ 

[0076] in i o c *tmm&<o*v y zwm^LW. 

[0 0 7-7] *ffl»*UlS 
3 0 Otf)fgfShUT, gll l<D*»«fc*l:r*Ci:#T 
HI Ifcl^TBU affiSfc^fcLT-Y W<-*£ 
ffll^> ffifflWltlS 3 0 0 fef >f ^ I CO^C «t D 

[0 0 7 8] HI 1 1 ©HBfcJifttt, * * 6(i 

3 (ftfflit«ffltt9 8^tttZ AND (HISS All:^^ 
ti, D-FF80T*7^^tl^)o :©D-FF8 0 tC 
tt\ Kffltb^S^^D^^ 6 3&-T I 3-1 6 

[0 0 7 9] 6 3&-Y * I 3T&fcUfc{f 

^NOT 6 3#ffi«itl«ffl«98 4:ttCANDI3HIA2 
iC^x. £ft, D-FF8n?7^^ShS. CCDD-F 
F8 11C(£, &i£Zay9 6&PByi?t.isX J *Z.*>ti 

[0080] D-FF 8 OcOQSfeya^, D-FF8 1 
£>QtB*7#> ^2 0 h^tCNA 

NDIKNAlt:4x.en, -ttBfflfctfNANDlIBN 
A2T'5e$hfc©%D-Fr8 2f7^fSnS. D 
-FFBZOCLRSCaKtt^HI/Kt-^-fPW 

[0 0 8 1 ] £©«fiRtc*5^"CU\ H 1 2 tc^-fcko 
(C, P LL|f^D7^ 6 3<Z)£*>±* 5 ^^<£>^<2 

[0 0 8 2] if^D'^ ^»*»e>et*&sn*t 




2 0 0-0 - 3 1 9 5 2 

[ 0 0 8 3] LT*H«fiffJffiT-tt, S^^O 6 

T, *l-;uK*-^-E1»1 6 4:iS[*Bl*Ul»3 0 0fc«: 
[0 0 8 4] ^UT, *D**tB*«^2 4<3M4fflB:tf 
jR*-r4^ {ft«»ai«3 0 0CJ:?)(ft*BJfc 

< u^tzZJ ^ >#%&&isX*<Dm&X)v--7'7 )i> 

[0 0 8 5] COD<t^tC-ri»Ci:T% ±83* 1 <D^ffl6ff£ 

[0 0 8 6] *IHISJf5!B©*D ^<£> 
ttfM5tt*WSU&iSSftei 1 3&£U*[S1 4tC5vTc 

[0 0 8 7 ] ±ffiltffl*g**x MRT I Ef$<ffihUT?t 

©{iti^iSttlS+n s e cfcWi&ftTiSD* 

tt^LT, 02 0 (b) 0D(6fflt:JR*0, 

[0 0 8 8 ] (SB .3 ©^MWfcffi) *%LW<Dm 3 CD 

HJSff^SrHl 5 £#0BLT§£e/J-r£o *t5. HI 1 5 (C 

1 0 0, {iffll*ttigP3 0 0<©«fiE{Cj3^TS*?)Sb 
J191Z 10 0', ttffi»tBSS«c3 0 0' Uhn^**tl 
[ 0 0 8 9] Sf;b-7°7 ^^100' tt, 7j->/7f 

ttfflic-fe-v h^nr^€>c ttt*B*ffi» 3 0 0 ; 

t± N NAND0SS7 2, RS7'J^7 , 7P7774&i 
Ls AND0SS9 1 ZmtLXl^o ;UH*— ^-BiiJ 
2 0, D-F F 6 8<7)Q/i±i*j7 0, D-FF6 
9<£> 0/^*7 7 1 tt»C3 AND{n]g&9 1 {Z^^hti, * 




(11) 



[0^0 9 0] mi 6 tc N ;u K*— 1 S<Dffi 
fiRM6*^«"&*>\ 0 1 6 ©WfiEttH 1 4$ J:VH 6 

— y^ — [UBS 1 6tt, 7tD?/r>f^*ib (A/D) 8£ 
ftgg 161L 9 yfiB 162t ^ i?#)),/7i- 

□ ^ (d/a) Kiiiggi 6 3 tzmz, )i-yy * 

10 0' 7tpe>#*6ns«EE»J»*fiSl 7^<Z)ftJS9® 

E«*r-fy*;wbu cn$rANDiuss9 i^e>cD(i 

[0 0 9 1 ]»C, *«fiRtc*lt5^D^^«I#SiK© 
ftftSBiW-rs. »J»»4tt^D^^ffll9Bf*ttttl-r4 

So c*x«CtD«EE«l«l«fi»l 7®m*^o^^2 4 
S*-;i/h't5o fc/rUCCDi:^ il/-77^^10 

[0 0 9 2] n(f«RplH«ia©a>^t*J»"ffl4J4 

0#AND1B9 1 &^LT^&&«>^ 
B#iS7f K*— WJWBH1 6 ft 

tt*pi**ftse^. 

[0093] -r&fr^ m2nmw^m<Dmm<D^fr^ 
to o 9 4] mi 7tc x ±8aflUBfc*$i*sffifflSfb©K 

S^^-To El 17 (a) (±, tb*S©fc«)E3©fiffl£ 

(EI 1 7 (b) ICtt^c fcisB 17(a), (b) 04RM 

(a) T-fci\ B#»Jt 2(CT*— ;U K*— ^— ^WPfift^ti 
(ft;b— CtJIf&ftffiffl^ 2 £i!r3 U HI 

17 (b) X'it^CD^ K*-/<-36*«8«ISll, 

Mfata0 2icis-^^TfT <o fit, w#f*<7)^D^^ 
© cue # 0 2 -a u fe b$ * t- * - ;i/ k * - ^ - tmm 

Six, V)W&V)Zo ^^ttftiVb-^JffSrtioTiaffl 
0 2lCJR*-j-S. 

[0 0 9 5 ] c©J;'5K:*WiJB«tfH:, ^-77>f;i/ 
^100' <7);b— r«»6H«3afc U ffiffl»ta»3 0 
0 tc J: 0 , fifflitliffifl^ 8 «)ffi*B#W»«©*rfcftlfiC 



^^112 0 0^0-31952 

[0 0 9 6 ] CKBcfc-ifc-racfcTftN ±1335 2 cdSIJS 
ff^{CltUT(6]»!^7ST-CD0§F^(iiil>^t>cDC7), G. 
8 13K)g6«ttCi:tfT-S5B4\ PLLIHSgco^ 

[0 0 9 7 ] (»4©Hii6ff5!B) &tc, #««1<Z)£ 4© 
*fflSJB!Bfcl2 1 8 S#RSUT8ftW"}-4o &i5. Ell 8 tc 

—(HlSS 1 6 U ^^100 *<B*J**i 

H»l 2©U**[«»*EEWW»fi81 7 £#£££-5 

y^6£, *>?\Blffi9 2 Sr^UXCitatftUiSB 3 0 0 Cc 

[0 0 9-8] ±83»li3ctV*2©IIJEB!BT-J±, 
;H**— M-0ttl 6<o<*fflK:J:0«EWJ«l«lB81 7 

> * 0K 9 2 ©ffifcfMMMIMc «t 0 IQIKCD flb* £ » § J: 
[0 0 9 9] ffl*.Ke«* D y^#i£ffeLfefcg>tc£ P 

3©j$t* tifuts © ^as* &m&mi h tux ^ o c <£> 

4&*mfijBJBT-ttaJR[5IB3*e>©Si|5^ d 6Lg* 
>^0£S9 2&^-T^J:^tz-rsci:T% Sip^D^^ 

[0 10 0] c:c:t% ^>^[U£S9 2tt, WWUktBS 
4 a. 4 btCT^ d y ^Bf* s tftiB$ns*T-<Z)B#PaJ: 0 

[0101] WiH, e«^D ^^* s 4^d 

T% ^fit^*l£%;LT& 3 — 5 »v ^(7)vi^T-^P * 
^BfSt*tU-r5Ci:* 5 Plftgt>EcS. * >^[h1S§9 2C0Q 

[0 10 2] ±8a«fiEtibH>T*©^ffl*8ftfl8-r4o ft 
9<r— r;KO»S&4ftc«t ^ft^^ p ^ ^ l ©fi«* J iB 

^ i o o©;b— ^"WWtfTif 

[0 10 3] P»**5%aEL&B#«R-caiR[a!S3*e<0« 
□ y $ 6 tt^jHc LTUio^ * > ^ UBS 9 2 ic ct 

to, f4ffltfttHgB3 0 0C4^6tii)S¥^^ 6 y 
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ftHH 2 0 0-0-3 1 9 5 2 



i^tSCtaftU. fit, * >7®3§9 2 A>£>©ffi 
[0 10 4] crT% t#§m!&©Sip^ p >y '/ 6* s 5> 

T-l±, ^©ISffiCWotP LL[5]gg7!>Miffliiti£l!lf££ 

[0105] &^t-, ±mm2<Dmmnmt[s\mcomm. 
zf&xww&cDmm? ay? 6 tmstt&mm^ 8 to 

msmgfcLtz&f&X, )V—77 4 fr* 1 0 0©;i/-7° 

frmtfTi^mz ft (*>/*7*<i 1 5* s 3t-7$ 

[0 1 0 6] El 1 9(3, W±©j®fI£B#RS|!fi±T-^-r<, 

B##J t 2 IC T f ©P$S A s $iJ2f 95 4!;Tf^iil^n5. 

t 3l:t^-77^J^ 1 0 0©;U— 7"*<Jf#£Tt;ffc± 
T% RfSHt 4£T£rfc&«**P>y^©Wt>#;L* s & 

[0107] -S>#T. BSJiU 5 >*0SS9 2*>?> 

ig^D«.y£i2J##5£7LT^£©-C% {it§t&ilitg3 0 0 
/N©Sip^D-^tf«^t5CJ:a%u. sis-rtL«, 

Ti5<o 

[0 10 8] J&fc&S**D'y*'s©raifc« .(4ffl§|* 

#*£©gi£^ D.yy6 ©<4ffltC&fflit$5<Mf ^ 8 ©fiffl 
#^GStfSKf££&ofcB#.£ («^i]t6) T% 

0CDfiJf#5:K;^Mt". 
[0 10 9] W±©f^ffl&i4ffl*»0^lffl^b-C%i* 
*B#giJt 4*>6> t 6©F^T-«:x;©«ifS^ P -y -y fcSrfc 
P >y * 4:Ol4ffl^t» LT P L LH)g§* s f?[i]R8 

©s ^©B^fft&gfbfttt'h^, tji-&tjiC > )l<—7'7 4 
)i"9 1 0 OcDfiJff Srfl£Tv*-y-T^5<39T-. t 6t^- 7" 
*U» fcTcfcgll-i:, fiM8©B#|ffla<j«e9!fbfia:*g <«e4 
&fSM-tr©fc©A s 'h$ < {t^Tl^tft, &tC*g*f 
U5«:(fl[fflS£fb*a:'hd <Wie> *x4t 1^-5 c tic «e*. 

[oi io] z(Dj:oiz*nmftmx-i±. *-;n f *- 

M— [5]&l 6&*<ftfo!3K*>?[e]S&9 2£S9:l7\ * 
> * @f& 9 2 ©iB*«f#J»^K: «fc t) S*£ ©?S& 

■5 tc-rs c t t* t , ±aa^ 2 <D9zmmm t h*©s»* z 
» scfctf-e «iBJc&± orassfb-rsci:**"] 



[0 111] **ei«tt±l3*3Sffi©J&!!BK|g;fc;* 
ftSt,©T-J±£e^o fyy^(i±s5SHS6ffJ^{34oV^T, * 
— ;b Ktf— M— @SS 1 6$:7tD^Oi?T«LTti 
S^o *fc±83&*«HeS8-ett, ^-7*7^H 1 o 0 

<D)\,-7*mm*ftmt zttx t lt, anKusMu&M 

■5<totCbtA S s *^:P>:/®e§tCO^T*Q!Si©£>&# 

d i: * SSC 5SJt T- & 5 T- 5 3 . 
[0 112] • as©»»ffiffi;«:a£5»Jfc:fga^frtS\ * 

)V—7'fflm*Ttf2>£glZ&7t>/*77>'( v=f-% 

■ m&t&ViX- l±t£ < , Ay3t£tri©fl £ gfls * -t± 6 . 

5. 

[oi 13] )v-7-mm £fgT£-e-ft«m^©T- 

&©<fc?&f±y3 i fc>%X.e>ft£o 

tit:, m^u^r) A^* s fes. 
[oi 14] iL^seB^ouMff^T-yu'' (iffltb^^ 
7t*jit4a*<i^ (fi^6 3) ottffli:, tiLmittm 
m * 8 cDfifg h ts 7T « t * -r n fc t § iz p l l ssg 

cnt«t>r, fi[ffilt«tS7©«rf4K:«to-C, $>Sl>tt 
P L L[o]gS«Di&^©^-7-fe »v hSr-f^WtC»D^.fcJS-& 

[0 1 15] £ fc±§B&»J5£©ffi<iCCTf# e>nsa3J 

(i, itui^g. 8 i 3 ^?st-r©^^e.-rs -fiS© 

[0 1 16] ifc±ga$B4OTS!fiKflJ!Bt?ti:, *>?®f& 
9 2 J; K>£i$?o v ^©?W^c$:jSI(t -S> ct 

otc LT^fctf, gSt$ni>y;'<-y^0U'<;K:<t^T 
[Z$y9®ffi9 2&a&tt«eu««4.fc»)»4. ^1-^ fit 
^fff^ajSP 3 0 0 ^ttt-'L'-T - ^ -< 1 0 OSrEX-0 

r (ttfibftiftsfn) isiBSSrfla^-cflSia-rsa^tttx ^ 

-77^^ 1 0 Oo^ttSatfflfitiittJ:!). 
iti(S 9 P -y i7 Life fcli*>©«W &ait 4 C 4: * 5 ^ 
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[0117] ^coffe, \ti2tiz>&mz wsom. ie 
mm, mmm<p^\ ms^o^-i ^>^<e>s&;£& 

[0 118] 

[hi] ##snB0Di6 i (Dnrnzmizmb ztuvtw 

i^S(3D»ffSfNt^^Aft - ho 
[ 0 3 ]' 1 ©Hffiff$!S«c«to § ^ u y ? t» 

fgf(Z)MRT I E»e©*BMS**5*b&IZ 0 
[0 6] *ftW<D&2(DmfaBtelzgkt>Z>*uy#y} 

[07] #li£fE©35 2 CD^fiEff^lC^fc^Sfs^cogl 

1 * A*"* — ho 
[0 8] *«B^^2©^JEff$!Stcf*toS*fI^-©B3 
Rftj5VJ-*2<JD*-f + - ho 
[0 9 ] *%W0^2(7)||fflffJffie3«t)SSff^©B8 

m^7r^m3<D^^ ixf-*— ho 

[0 10] *«W©»2©iafiJBJB^«to6^D y £ 

[0ii] ^mR<o%2(DnmmM\z%t>^^u^^ 

[0 12] frftW<Dm2(Dnt&JfZt&£fabZ9ay? 

©B8«6^1"*-f A?-* — ho 
[0 13] *«RBO*2<Z)J|jSllffi!8ic«to*^D^* 

[014] &$m(Dm2<Dnmfcmiu%frz!7a vt? 

[0 15] *^<7)^3©^JSffJ!S(cff*toS^P 



2 0 0-0 - 3 1 9 5 2 

[0 16] *-;i/F*-/^-@Rl 6©tSflc;(M€:^-r 

[0 17] *«W©*3coH«6}Bffit:«toS^D vi^ 

^2 4<0{it@£{b©«^£. ##6l3B<DgfS i ©iffiBlC 
[&t>Z>>7U ^^W#^Bfccr>ltfx^*^T^Lfe0o 
[0 18] *«W©*4<0^«6JBJ8fc«foS^D 
W»«B©*afe*-flHlB^D ^lo 

[019] frmmminnmBmizfafoztv 
ra#«Bc*5»*f^ffl«)iaa*ii#pjiiBi±T-^'rBi« 

[02 0] ITU-Tgj^G. 813tc4olt^>FIG 
URE 1 2*5«ttrF I GURE 1 3 £*3^U£:0o 

2- BJ*tt©«*^D 

3- a«EIB 

4- »J»» 

4 a— 3E*tt©*»^D ^^cDfs^WftfttbgB 
4 b-§y^C0Sm^ n * *©«^Br8WiS 

7-(MBItttS 

9, i o— lasts 

i l -o >^>tr 

i 2»-?sff*i*iii (*^>r) 

i3, i 4-*f7>7 , mmt&tKg$i 

1 5— *>/*7X4 ^f- 

1 6— His 

1 6 1 -7j-a#/74 (A/D) ^tfei§ 

1 6 2—^ y^EHS 

i 6 3—7^ s;*;i//7tDy (d/a) ^t&§§ 

1 7-BffS«JW«JSS (VCXO) 

1 8— ^ramss 

' 2 1 -(I^affilUB 

2 2— att»9 

2 3— ANDEES 

2 4-^D^^/±S^fI^ 

4 1,4 2-*D**ffcttl<s^ 

1 0 0-;i/»77 -f 

2 o o— «jgas 

6 0 — -f W>*— # 
6 1 —-f W<— * 6 0<DfcB*j 
6 2,6 4— affi*? 
6 3-iI5£^6 2G>£H*J 
6 5-II»?6 4GQtti*j 
6 6— AN DUBS 
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6 7-ANDEIK6 6CD&±i 

6 8, 6 9— J) 7U ^77D (D-FF) 

7 0-D-FF 6 8 CD Q/ttjjJ (Q Steffi*) 
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7 2— N AND0SS 
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I 1~I 6--Y W*— * 

AK A 2 -AND 088 



NA 1 , NA 2—NANDIUSS 

8 0-8 2-D7 , j77'7D77 (D-FF) 
D 6 3 -{f^f 6 3 Lfcfi^ 

NOT 6 3 -{1^6 3 £SlcLfc{f% 
3 0 0, 3 0 0' -{4ffl*m« 
10 0' -PLLEJSS 

9 1 —AN DOES 
9 2-*>£lUES 

6' ■••*>*[§]» 9 2£^UfcSSp*u** 
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